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World ecosystems under presgré\

“We lack information on the distribution of more than half of the
world’s ecosystems - thus have little ability to track changes”

“Many countries simply don't have the necessary monitoring
tools to manage their ecosystems sustainably”

“Many stakeholders, both nations and corporates need this information
for their reporting (GBF, SEEA EA, TNFD, CSRD) and investments”
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An ecosystem is not a land cofvl‘i‘\

Land Cover (What is on top)
Represents the physical and biological materials on the surface of the Earth,
such as trees, grass, concrete, water, or bare soil. It describes the structural
appearance of the landscape, typically in 10-15 classes.

D

Ecosystems (How it functions)
Defined by the IUCN as a dynamic complex of plant, animal, and micro-organism
communities and their non-living environment, interacting as a functional unit,
typically represented by 50-100+ classes.
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A global _gpllcable and scalable EO mtegrated solution
for mapping the extent and distribution of terrestrial, freshwater and
coastal (up to the Iintertidal zones) ecosystems,
monitoring their changes in extent,
with country demonstrations

KO: 2 September 2024 | Duration: 24+6 months | World-series
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The solution delivers .... <¢\

Ecosystems characteristics open data-cube (200+ layers)
Multi-modal EO, Context aware: global and national data; Semantic interoperable.

Ecosystem extent map
Multi-typology (IUCN GET, EUNIS, EU-ETA), Multi-scale (10-30m), Multi-model

Ecosystem dynamics
2018-2024, separate workflow

@ Indicators for policy support

GBF A.2 (extent) indicator, SEEA EA accounting table

% Documentation
FAIR and automated (metadata)
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Ecosystem Characteristics

surface water coastal

e EO Data + Data cube covered by global HydroAtlas, GSW, GEODAR,
geospatial data: CHELSA, HSWD, GAEZ, SoilGrids,

. OSM, Copernicus, MODIS, ESA
14 groups and 50+ unique datasets P

CCl + other research data
Example characteristic
Characteristic: Hydroform
Group: surface water
Variables(e.g.):
« Watercourse: A natural stream arising in a
given drainage...

climate land cover soil geomorpholog

« Waterbody: Any mass of water having... geothermal ecosystem
. . R functioning
Unique variables with high priority LY
climate Eg_‘
geomorphology 2 S e ‘ —
land cover = : -é;;\ =

anthropogenic

coast

eological biotic | atmospheric
disturbances assemblages  _disturbanc

surface water

soil

Group of characteristics

vegetation

geological disturbances

biotic assemblage

energy

Count 6
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Twin classification

EO Machine Learning & Rule-based modelling

define IUCN GLOBAL ECOSYSTEMS as {{

landcowver

| [E cosystem type ]

e

| aridity |[mean_annual_temperature]| mean Warm month temperature | mountain [I elevation

landcovy false £5. »
landcowve unknown 3. »
landcover: # 3. .
landcos true .

1]

landcow
landcovy

(LU} L) Uy U ]
1]

4]

S e e e e iR e e

| :

|

|

| |

| |

| | es .
landcover: ScrubHerbaceousVegetation | 0.0 21 PR
landcos :Seminatural0penSpace | 0.03 to 2
landcover: ScrubHerbaceousVege | <= 03 |
landecoy :SeminaturalOpenSpace | <= 03 |
landcowe etaticn | 0.03 to E
landcos :SeminaturalOpenSpace | 0.03 to 21
landcon :Shrubland | »= 2 |
landcowe == | »= 0.2 |
landcover:B | »= 0.2 |
landcos | »>= 0.2 |
landcow | »= 0.2 | I Elevation
landcovy | »>= 0.2 | #

: | == 0.2 | 1 to 13
landcover:5 | »= 0.2 | <= 1
landcos | »= 0.2 | 1 to 1 | §
landcove | »= 0.2 | 10 to 24 | §
landoos | »= 0.2 | 10 to 18 | 'g
landcover:TransiticnalWoocdlandScruk | >= 2 | 10 to 18 | ; - : [ andcover -
landcos :Gragsland | »= 2 | »=18 | =N 4 Opening Extent 2,332 1,645
landcon :TransitionalWoodlandScrub | »>= 2 | »=1 | "“*\% ST
landcover:ScrubHerbaceocusVegetation | # | = | < 14 %%"‘: <A CloaiE Extent 2919 5603 dizal
= K"
landcover: LichenMoss | # I <= I < 14 : Net Change in Extent (122) (42) 164
EX | % | = |
s €AeLsLT | % I = | e=1ew - C L L -
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Ecosystem Map : Vietham VN1 te( ﬁa

Cesa ARIES for ESA [pemonstration versior

Ecosystem Types modeller powered by k.LAB semantic web technology and openEQO

® Context: where, when (2024) . ; / k\\ A

LocBinh
Vietnam: Quang Ninh - Hai Phong VN1
Na Duong

% Query Ecosystem Types according to:

: ; B Ecosystem type iucn get ©
IUCN GET (Rule-based global model - tier1) R 2 5 O Atempin©°C
' ) _ ? O Landcover ®

Binh Lifu

Truimg
ban Quéc
gla khu
e 1
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Statistical outputs

Indicators for policy support
CBD KM-GBF indicator A2 (experimental) Tier Tier NANTIOL MRS MUINIE, SRS Netrha:slenf;lwms Net:hangE;fwozms

0.85500 Grassland 433127 430,841 4407 -1.0%
215,181 214,003 ~1,502| 0.7%

0.85480 648,308 646,427 44, 044 642,399 : -5,909 -0.9%
Forest and woodland Broad-leaved forest 5 8 5684 662 581.135 : -6,443 -1.1%

0.85460 Coniterous forest 5 610,585 794533 35,501 ([ -4.6%
: : 208,32" : 301992 305.906 ] 7581 2.5%

0.85440 Transitional forest and woodiand-shb 204086 318350 316341 330,415 B k4o B 10.7%
0.85420 totol Forest and woodiand 2011922 2,012,964 2,013,580 2,011,589 ﬁ;i B 0.0%
Heathland and shrub Selerophyllous vegetation 110,008 109,197 108.710 107,882 2,147| ﬂ 2.0%

0.85400 Moors and heathland 174470 174296 174.113 173.783 -ca8| | O0.4%
total Heathland and shrub 284,479 203,493 282,823 281,645 | -2,835| I -1.0%

0.85380 Sparsely vegetated land Sparsely vegetated habitats .76 331,803 332201 332424 655/ ] 02%
Glaciers and perpetual snow 16,376 16114 15,708 523 -853§ —f -5.5%

0.85360 =-0.0002x+0.85 total sparsely vegetated land T 348.146° 3479160 347.997° 347,947 10| | -0.1%
Inland wetlands nland marshes 13,687 2 13,741 13 64 23] | -0.2%

0.85340 Peat bogs 115806 115425 115419 115360 545/ 0.5%
“total inkamd wetiands 129593 129,099 129,160 129,024 568 -0.4%

0.85320 Rivers and lakes Water courses 13429 13423 13,354 13,335 -3 -0.7%
0.85300 Water bodies 127,217 127892 128,921 129,459 22492 1 1.7%
’ total Rivers and hakes 140,646 141,315 142,275 142795 2149 | 1.5%
0.85280 Marine inlets and Salt marshes 5,822 5846 5,854 5,857 35| 0.6%
2018 2019 2020 2021 2022 transitional waters Salines and intertidal area 12 f;E 12 9..‘.:1 12 f:"] 12,829 67| 0.5%

Fomuntempers 10208 B 080 10251 H$ 4 0.0%

s KM-GBFA.2  ceeeeneen Linear (KM-GBF A.2) :umrn'uuhc Iniets and transitional waters 28,972 29,046 29,077 105 k 0.4%

Balancing item: non-alocated area 2,384 1,707 3.076 632 | | 22.5%

GBF A.2 headline indicator SEEA Ecosystem Accounting Table
(extent of natural ecosystems) (extent account)

Quantified uncertainty & mitigated bias through offsite validation scheme
(Venter et al. 2024 , https.://doi.org/10.1016/j.ecoser.2024.101599) 9
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Interacting with WEED toolbox

Use tool frontend

WORLD ECOSYSTEM EXTENT DYNAMICS

Characteristics

|“I“||.| /‘;‘Lj

S
v'@

=W i J1 =

10-30m L3 extent maps
2018 — 2024 (annual maps)
Characteristics

A e mm B b Bl ZR fm 22 B == = um ¥l

Global applicable
Pre-trained models to enable first run in any place of world
Supports IUCN-GET & EU ecosystem typologies

Context aware
Users can ingest own characteristics (e.g. soil map) and/or
reference data (re-train models)
Integrated system
A.2 GBF & SEEA EA accounts
Validation results (& uncertainties); in-situ protocol

Documentation
Build on State-of-art technologies \/
Proven individually L —
Connected via Digital-twin concept -QP€N '
e
CDSE EEO LACO-
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First Alpha
version of
toolbox

@

Proof-of-Concept

System generates
ecosystem extent
mMaps in zones from
champion users
(Colombia, Vietnam,
South-Africa, Norway,
CzechR, Greece)

June 2025

Toolbox l
Improvements,
co-creation

Toolbox ready for
scale-up

@

1.0 version of
toolbox ready for

global deploy @

Pilot maps

Sub-national maps
from champion users

Additional test zones
optimized to cover all
EFG (coastal, wetlands,
...), iIncludes dynamics

Ready for validation

Able to generate ecosystem
extent maps (EU, GET,
Ramsar typologies) for 6
champion users + additional 5
(data poor) countries at
national scale, incl. dynamics
+ indicators.

Ready for public launch

Validated for 11 countries.
EU continental available.

Able to generate
ecosystem extent maps
across any country at
globe.

3 cycles

September 2026

February 2027
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Conclusion & Outlook

World Ecosystem Extent Dynamics Toolbox

- Measures extent of ecosystems, acc. standardized typologies, and their dynamics
« Global applicable, enabling the use of national data

+  White-box approach (characteristics)

* Toolbox for countries

* Provides ‘base’ statistics for several high priority international policies
Recommendations

1. More elaborate reference datasets (incl. change) : quantify - improve
2. Increase thematic detail (IUCN GET L4...) for use in national policies

3. Larger time-series to accommodate gradual changes (i.e. invasive species)

12
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Scan QR-code
for more info

SUBSCRIBE FOR OUR WEED NEWSLETTER! >

https://esa-worldecosystems.org/en
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2 Phases

6 Champion Users (+1) 11 Users (+1)
Focus on test-area’s National scale

\

2. Data curation& | 3. Algorithm Trade- 2. Data curation &
pre-processing off and PoC pre-processing

5. National and

4. Toolbox European

Development

Demonstrators
Qhasel. User co-creation / KPhaseZ. User uptake /

1. User engagement &

Requirements engineering
6. Outreach and Roadmap

7. Project Management

14
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(A
The outputs of the toolbox/soluﬁoﬁ\

|
.I.
I

Ecosystem dynamics

1970 Ecosystem flows 2015

] I Sclerophylious med. forest
S e

l.’/___ . Continental med. forost

Mountain med. forest

Sclerophylious med. forest I :

Continental med. forost .
Mountain mod. forest

—\
Atlantic forest [ m@
™

it santic forest
Alpine forest ‘K% - 1 [l Atantc forest
Insular forest - - — — Alping forost
Sclerophylious med, grassland i NS e Insular forest
Continental med. grassland s \ L — Sclerophylious med. grassland
Mountain med. grassland \ >&
Atlantic grassland \'\ 1 Continental med. grassland
Né)cnn rassland ” 2, Mountain med. grassland
Insular ~ == Atlantic grassiand
Sclerophylious med. shrubland ] A —~—— Angurjr%f.;s&m

Continental med. shrubland
Mountain med. shrubland e
Atlantic shrubland =m

Alpine shrubland
Insular shrubland —
zones — ———————— L
Coaslal aroas T GG
Other land e

Wetlands
Rivers and lakos — —

Schrophylious med. shrubland

Continental med. shrubland
- Mountain med. shrubland
= Aflantic shrubland
Al shrubland
— Tnmr shrubland
e ———  — And 20043
f—

.... X

Coastal areas

Wetlands
Perennial woody crops Rivers and lakes

Peronnial woody crops.

Annual crops Arewsal ceops

Urban — mm Urban

How the ecosystem extent is changing: A national-level
accounting approach and application - ScienceDirect

—I II—I-— II ;\‘Im 1]
— - B - B h 'AmhI-

2018 - 2024 period

State-of-art (DL with
domain knowledge
/ cO-variances)

Abrupt changes
Gradual changes

Seasonal variances
as complementary
information

15
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https://www.sciencedirect.com/science/article/pii/S0048969721079821
https://www.sciencedirect.com/science/article/pii/S0048969721079821
https://www.sciencedirect.com/science/article/pii/S0048969721079821
https://www.sciencedirect.com/science/article/pii/S0048969721079821
https://www.sciencedirect.com/science/article/pii/S0048969721079821
https://www.sciencedirect.com/science/article/pii/S0048969721079821

Documentation : Transparency & automation

r_ﬂn ARIES for SEEA Explorer

Ecoeyatem Typs

Relpiere &linosibefic lemperalure

WCS rESOUrCE o

Elewation

WCS res0urce  s-ms

smaapheric emperaiura

-
wire BLrE -
WCE resource - : Lonkup table
- Ragior
Pragance of mouriain L
o
WCS respurce w{ HUMBER to BOOLEAN .-
Larel cover [ypse
MERGED resource s Classify = w

Rato af precipitation woluma t0 poiental syapoiranspined water voluma

WS nesaunce
R = Evaluabe e

klab.rurll:i'ne.:n;'uple'.'i&w

x

im-data-global-climate.aridity_i
ndex_1970_2000

Thi 35 tep retrieves th

Title
The Global Aridity Index

Originator
CGIAR-CSI

Description

Aridity Index represents the ratio between precipita
tion and ETO, thus rainfall over vegetation water de
mand (aggregated on annual basis). Under this for

mulation, Aridity Index values increase for more hu

mid conditions, and decrease with more arid condit
ions. Data resolution is 30 arc seconds or ~ 1 km a
t the equator.

URL

https://cgiarcsi.community/data/global-aridity-and
-pet-database/, https://figshare.com/articles/Glob
al_Aridity_Index_and_Potential_Evapotranspiration
_ETO_Climate_Database_v2/7504448/3

Keywords
Aridity

NCY



Link with GEO-Attat (| (&®

Our solution

Official technology provider to the synthesis
map of GEO-Atlas, through the countries.

Going beyond offering a one-stop solution:

e Scalable

o Applicable to any country in globe

o Limited (no programming skills) to advanced
technical capabilities

e Flexible

o Supports multiple typologies

(IUCN GET, EU/EUNIS typology, Ramsar)
o Context-aware

e Monitoring change

WORLD ECOSYSTEM EXTENT DYNAMICS
o from 2018 onwards
Qesﬁ'II'-—--l-II'E—I il
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